Evaluation of homology between cloned Escherichia coli and yeast DNA photolyase genes and higher eukaryotic genomes.
Repair of ultraviolet-induced pyrimidine dimers by photoreactivation is catalyzed by a single enzyme, DNA photolyase. However, the process of photoreactivation is difficult to detect reproducibly in cultured mammalian cells. We have used clones containing yeast and Escherichia coli DNA photolyase genes to determine whether their sequences are conserved and whether there is homology between either cloned sequence and chick or human genomic DNA and mRNA sequences. The cloned sequences failed to hybridize to each other even under nonstringent conditions, indicating little conservation of sequence between the yeast and E. coli genes. Furthermore, only weak hybridization under nonstringent conditions was found between the cloned photoreactivating genes and human or chick genomic DNA or mRNA. This indicates that there is negligible homology between the cloned probes and mammalian DNA, but we are unable to conclude whether this indicates sequence divergence for prokaryotic and eukaryotic photoreactivation genes or the absence of such genes from the mammalian genome.